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benefits between agricultural, urban, an
environmental demands.

0 Florida Bay and Gulf estuaries. As flood-
waters receded during the dry season,
moisture stored in the thick peat soils of
the Everglades would help to maintain
surface water in wetlands and deepwater

The historic Everglades basin—extendingsloughs, providing continued freshwater

from the Kissimmee River drainage to theflows to the marsh and coastal estuaries

Florida Bay—was a vast system of hydrothroughout the year and across multiple

Development & Its Impacts

Florida Tourism Industry Marketing Corp.

Restoring the
Everglades:

logically connected wetlands and a rich
mosaic of smaller micro-ecosystems

reflecting different topographic features
and soil types, small-scale climatic varig
tion, and frequent natural disturbances.

dry years. The naturally low nutrient con-
tent of the water accounted for the rather
sparse, open character of much of the

- Everglades marsh—providing well-

oxygenated conditions for many aquatic

Over the years, the various wetland plantspecies at the base of the food chain.

communities provided an abundance of
wildlife habitat and sufficient habitat
diversity to sustain populations through
natural disturbances such as flooding,
drought, fire, and tropical storms.

to follow a predictable seasonal pattern
critical to life cycles of native wildlife.

During the wet summer-to-fall season,
Lake Okeechobee—the heart of the
regional hydrologic system—would swe

D

Waterflows through the watershed tended,

Human settlement and economic ex-
pansion have profoundly altered the
Everglades. Wetland conversion for
agricultural and urban uses substantially
educed available land for wildlife habitat,
natural environmental functions, and
opportunities for recreation and other ser-
vices. Of the remaining wetlands, large
areas are seriously degraded due to dis-
ruptions in natural water flows and
impaired water quality, with dramatic

and overflow with heavy runoff from
northern tributary basins, forming a vast, changes in community composition, loss
slow-moving “river of grass” through the| of biodiversity, and risk of extinction for
Everglades marsh roughly 50 miles wide¢ many species. Moreover, the continued
and extending 100 miles south to the | decline in natural systems threatens the

Challenges for
Agriculture

effects on native wildlife, including

ne of the most ambitious environ
mental restoration efforts—the
South Florida Ecosystem
Restoration Project—is now underway
to restore the natural functions of the
Everglades watershed. The Florida
Everglades watershed is among the
world’s most productive and biologically
diverse wetland/estuarine ecosystems. [
urban and agricultural development in
south Florida, supported by past public
policies, has resulted in significant dam-
age to the Everglades’ natural systems.

The Central & South Florida Project

The Central and South Florida Project (C&SFP) is the primary means of drainage,
water supply, and flood control for agricultural, urban, and environmental purposes in
south Florida. The U.S. Army Corps of Engineers (USACE) has had lead responsibility
for project design and construction. The South Florida Water Management District, a
regional public agency, manages the system in cooperation with the USACE.

(o)

Project construction extended from the mid-1950'’s through the mid-1980’s—with
main features essentially in place by the mid-1960's. Construction costs totaled
$252 million between 1950 and 1985, 80 percent financed through the Federal gov-

. . ernment.
Restoration of natural systems, combine

with a rapidly expanding urban sector,
will place increasing demands on the ag
cultural sector to adjust traditional pat-
terns of land and water use. But the pre
cise demands on agriculture, and the
appropriate mix of strategies to meet
those demands, are not fully known. An
economic analysis can aid in developing
restoration strategies that balance resol
allocations among competing uses.
Economic analysis provides a framework
to assess the tradeoffs and potential joint

The C&SFP represents regional water management on a massive scale.
Encompassing an 18,000-square-mile service area stretching from Orlando to the
Florida Bay, the project includes more than 1,400 miles of canals and levees, with
pumping stations, locks, floodgates and other water control structures.

=

Main components of the C&SFP infrastructure are the upper Kissimmee basin
impoundments and channelized Kissimmee River; the Lake Okeechobee levee and
pumping system; the Everglades Agricultural Area, a large area of the northern
Everglades designated for agriculture; three Water Conservation Areas consisting of
five pools managed primarily for water supply and flood-control purposes; and the
perimeter levee through the eastern Everglades, providing flood protection to agricul-
tural and urban areas, and serving as the westward limit for most development.

-
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long-tem prospeity of local economies
dependent on toism, fishing and ade
guéae freshvater supplies.

Wetland corersion Land deelopment
for agriculture and urbanx@ansion—sup
ported by eatier pulic policy to redaim
wetlands 6r economic uses—has dimin
ished the wtland esouces in south
Florida by an estimged 1.1 million aces,
about one-half of the aginal wetland
expanse Eaty development actiities dur
ing the 19205 and 193® focused on land
redamdion and dainage for agriculture.
Constuction of the Centdd and Souther
Florida Poject pemitted an acceleation
of wetland cowmersion after the mid-
19505. Noth of the Eemgladesextensve
diking and tannelizéion eliminged his
toric floodplain wetlandsand lage tracts
of wetland/upland girie were cowverted
to improved pastug.

South of Lak Oleedobee 700,000 aas
of maish—moughly one-burth of the his
toric Everglades—has been doped br
irrigated poduction of sugrcane and
other cops in the EgmgladesAgricultural
Area (EAA) since the 195’ Extensie
seasonal etlands in southeast Fida
were diained and desloped br high-al-
ued fiuit and \egetable production and
residential deelopmentWhile agricultur-
al development on pvate lands emains a
factor in wetland cowmersion—paticularly
the epansion of citus in southwest
Florida—urban gowth in the coastal
areas of south Flada is expected to
account 6r most futue wetland losses.
Although pullic ownership and st and
local contols over much of the centl
and souther Everglades hee resticted
land derelopmentmuch of the emaining
wetland has been geaded

Water-flow modifcations. Highly regulat-
ed water systems—initiajl to suppor
agriculture and inceasingy for urban
development—heae vastly altered the
guantity distribution, and timing of veter
flows thioughout the Esmglades vater-
shed Alteration of historc flow patems
has dgraded nuch of the emaining
undereloped vetlandsand is perhgs the
single most impdant factor unddying
ecosystem ddioe in south Floda.
Managed weter releases tlmugh the
Everglades mah system ha been limit
ed in most gars, with much of the noth-

South Florida Ecosystem and Major Natural Resource Areas

Caloosahatche

B Everglades National Park
[ Everglades Agricultural Area
[ Lake Okeechobee
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em basin unof diverted to seadr flood-
control purposes. Naural patems of high
and lav flows have been eplaced with
rapid fluctuaions in water depth and loss
of flow variability across the gas.

Landscae fragmentdion—due to canals,
leveesroads,and other stictues—has
further disupted the naral flow of water
from Lale Oleedobee though the
Everglades. Land subsidence due to
drainage has limited the basmcaacity
to stoe and egulae water flows, while
reducing the gadient necessgito route
water southvard. As a esult,reduction of
freshvater inflow to southem estuaies
has inceased saline conceations and is
believed to be a majomattor in the
dedining maiine life of Floida Bay.

Kisgimmee River

Florida
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St. Lucie
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Water quality impaiment Degraded
water quality fom ariculture and other
land uses is a geus concer in aeas of
the watershed Water quality can hee sig
nificant impacts on rieve wildlife—either
directly through adjustments in xeity
and xygen concenttions—or indiectly
through dhanges in plant comemities and
animal oganisms equired to suppar
aqudic systems.

Nutrient munoff from livestod opestions
and urban deelopment in the ndinem
drainage aea has conitouted to high
phosphous concenttions,low dissohed
oxygen lesels,and lage dooms of alge
in Lake Oleetobee Irrigation drainage
flows containing khemical &tilizers and
pesticides hae impaied weter quality in
some disharge aeas of the ndhem and
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easten Everglades. Sedimentdm fam
fields and canals has caused silting dan
age in coastal estu@s. In adlition,
drainage of oganic soils eleases raral-
ly occuring nitrogen and phosphas to
the enironment. ally, wetland cower-
sion has limited the lansl'cgacity to fl-
ter pollutants and sedimenthile water
diversions alter pollutant concestions.

Adjustments inAgriculture
Will Aid Restoation

Agriculture is a major indusgrin south
Florida, accounting ér more than half of
U.S. cane sugr pioduction and a signif
cant shag of winter \egetales, citrus
fruits, and other psducts.While the south
Florida econorg has dversified in recent
decadesagriculture remains an impaant
source of income to theegion—providing
about $1.5 billion in annal sales. Cuent
options to estoe ecolgic functions in
south Floida could affect the aga’s ayri-
cultural production in seeral ways.

Increased feshvater inflows to the
Everglades mash would be accom
plished in pat, through wet-season ater
retention on gricultural lands. Some
restictions on vater suppy and food
control for agricultural puposes wuld
likely be equired to meet anronmental
and &panding urban needs. Muof the
land soughtdr ervironmental estoe-
tion—flow-ways, filtration pondswater
preseves,and wildlife coridors/tuffers—
would have to be obtained tbugh acqui
sition of pivate land curently in crop
production or paste Changs in iiming
practices and input use will bequired to
adhieve stae water mangement and
water quality standais.

Cropland eductions Land acquisition is
a high-piority activity under the south
Florida restoetion program. The 1996
Fam Act allocaed $200 million fom the
Treasuy to the Seatary of the Inteior
for south Floida restostion, to be used
for land acquisition and other pases.
Specifc land-acquisition needs potential
affecting ariculture indude esevoir-
storage developmentflow-way constuc
tion, constucted vetlandscanal system
improvementsand wildlife mangement
areas.

Government Efforts to Restore the Everglades

Growing concen over recent decadedaut the dgraddion of ndural systems in
south Floida led to inceasingy insistent callsdr pubic action. In 1983the stée of
Florida initiated the irst of a sdes of egional restoetion projects designed to gtect
and estoe key fedures of south Flada’s ndural landscpe—the Kissimmee Rér,
Lake Oleedobeg Big Cypress Swamp,the Water Conseration Areas,and
Everglades N#donal Rark. The litigation tha followed over legal and fnancial espon
sibilities of pivate, stae, and Fedeal entities in theacorery process led to the
Evemglades Brever Act, passed Y the Floida Legislature in 1994.

Principal elements of the act ilncle dilectives to estict pollutant disbaiges in the
northem Evergladesto restoe moe ndural hydrologic flows thiough the
Everglades mah systemand to estldlish financing mehanisms ér recovery pro-
grams.The act alsogafirmed a stwng Fedeal commitment to the south Fida

restogtion effort.

The Federnl Restoation Task Force founded in 1993has sought to intgate
ecosystemastogtion eforts acoss pmncipal Fedeal and stte ggencies and Nave
American tibal govemments enaged in estoetion eforts in south Flada. The
Govemor's Commissiondr a Sustainale South Floida was esthlished in 1994 to
define bioad pmciples br south Floida ecosystemesstoetion and to pioritize

restogtion actvities.

The US. Army Corps of Engneess, in coopestion with the South Floda Water
Management Distict, is directing a major Reconnaissance $tofithe Cental and
South Floida Poject water contol system to identify opetional and stuctural
modifications to meet long-ten regional water needsThe intent of the stuydis to
provide broad stategies guiding lydrologic restoetion while maintaining or
enhancing other authiaed pioject puposes.

However, large-scale by-out of aricul-
tural intelests to meet all @ironmental
needs my not be economicallfeasilbe.
Other potential means of acqai land-
use ights indude land &changes,shot-
term or pemanent easemenisnd tempe
rary transker of useights (wet-year food
retention/dy-year water stoege) on an as
needed basis. Easemendsig-tem con
tracts,and other gerues br restogtion
may play a moe pominent ple in south
Florida under the Esrglades estogtion
program.The emoval of a lage amount
of acleage from ayricultural production
could hae signifcant economic costs to
the region; equvalent enironmental ben
efits may be possite through other ém-
level adjustments thaaid restogtion.

Cropping shiftsChanges in copping p&
tems and aop type mg help to intgrate
agricultural production with néural
hydrologic systemsenhancing ongm
water stoege and slwing soil subsi
dence Reseathers ae deeloping nev
sugprcane \arieties with geaer toleance

for shallav water tables and gtended
flooding Rice—curently grown in rota
tion with sugircane on limited aeege in
the EAA—has beerecommended as a
cost-efective means of comtling soil
loss because it is éobd-toleant cop
with peak irigation demands dimg the
wet summer seasoand it has compaf
tively low fettilizer requiements.

Other possile enteprises intude aqutc
cover ciops and pdial corversion to vet-
pastue beef-cttle production or to aqua
culture. Adjustments in @pping pétems
will depend on the economic \ddity in
large-scale pwduction,restictions on
expansion of alterative enteprises,com
pens#ion incentves to encowge adop
tion, and efects on water quality

Improved mangement pactices On-farm
resouce mangement—or the mamged
allocaion of land water, chemicalsand
other puchased inputs within theuiming
system—is a &y element of the
Evemglades estoetion program. USDA—
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in coodination with the South Flada
Water Man@gement Distict and the Flada
Departtment of Erironmental Rotection—
helps identify gricultural best mange-
ment pactices (BMPs) to educe poduc
tion impacts on rtaral systemsand po-
vides tebnical assistance and cost shagr
to promote BMP adoption.

Management of aplied fettilizers and pes
ticides—irvolving assessment ofap
needs and impked gplication and tim
ing tedniques—is essential in meeting
water quality standals. Water-table man
agement is equired to minimiz soil sub
sidencereduce elease of soil utrients,
and enhancergund-water stoege.
Recommended pctices intude timed
pumping of vater based onainfall events,
and installion of canal iser contols to
maintain higher eerage weter tables and
reduced dpth fluctuaions. Dainage
manaement—iwvolving weter retention
and e-use—can minimg pollutant load
ings into the egional weter system.

Improved soil and \ater mangement
practices aass the Egmglades vatershed
have alead/ had signiicant bendtial
impacts on ntral systemsAdoption of
BMP’s in the 198 for daily, livesto,
and poulty production has contruted to
improved water quality and educed algl
blooms in Lalke Okeetobee Improved
practices ér sugarcane poduction in the
EAA have reduced phosphos distarges
into the nothem Everglades iy 68 per
cent wer the 1979-88 base jped, well
ahead of egulatory schedulesAn initial
evaluaion of a 4,000-ae filtration pond
indicaes tha 40,000 pounds of phospho

rus per yar were successfull removed
from EAA drainage flows pior to dis
chamge into the egional drainage system.

BalancedApproac
Is Needed

The ewironmental ben&f of maintain
ing a stong ayricultural sector need to be
consideed when assessing the beitef
and costs of altegtive restostion mea
sures.Agriculture mg be the most efi-
ronmentaly benign use of deloped land
and in some casesnay produce lager
beneits than nonmarged uses.

Agricultural lands often sege as a bffer
to encoading urban deslopmentand
can estict the spead of &otic and mii-
sance species to unddoped agas.
Cropland soils mabe manged to stoe
wet-season ater suppliesreducing food
impacts danstream. Under mper man
agement,crop pioduction can also
improve water quality ty removing excess
nutrients fom gound and susice vaters.
Land mangement pactices—sula as -
terstiips, set-asidesflooding of fallow
fields,and dain-weter retention—povide
important wildlife haitat beneits.
Finally, a stong aricultural sector will
remain an impdant souce of everue for
ongoing restoetion initiatives.

Efforts to estoe the south Flada
ecosystem will deend on success in
recreding essential functions of the toa
al system wile providing for manaed
growth and economic acfity. The ole of
agriculture will depend ultimaely on

tradeofs in beneits among gricultural,

urban,and ernironmental uses of land and
water resouces.An economic assessment
of relaive benefs and costs thairise

from futue resouce allocéions is essen
tial to adieve a balance bewen aricul-
tural produces, the egional econory,

and emironmental quality
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15 Cotton & Wool Outlook

(4 pm)**
Feed Outlook (4 pm)**
Oil Crops Outlook (4 pm)**
Rice Outlook (4 pm)**
Wheat Outlook (4 pm)**
Tobacco*
Europe Data Update
Livestock, Dairy, & Poultry

(12 noon)
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Agricultural Outlook*
U.S. Agricultural Trade Update*
Agricultural Income & Finance*

*Release of summary, 3 pm.
**Available electronically only.



